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1 
In manufacturing plants, especially machine 
shops and tool rooms, there is always the re- 
curring problem of laying out the location of a 
number of holes in a part to be drilled. This 
requires considerable time on the part of the 5 
layout man or machine operator and particularly 
when there are a number of parts or workpieces 
having identical dimensions, inasmuch as each 
part must be handled individually. 
The standard practice, used by layout men in l0 
manufacturing plants, tool shops and tool rooms, 
is to locate the center of one hole in relation fo 
designated points of the workpiece and then 
scribe is center lines. This center is then used 
as the zero position from which all the other 15 
holes are spaced. The spacing of the holes from 
the zero position is done by the use oZ measuring 
instruments such as scales, height gages and 
scribers for marking the position of the center 
lines of the holes both vertically and horizontally. 20 
After the center lines are scribed it is necessary 
to mark the exact point where the center lines 
cross by means of a prick punch and then to 
draw a circle the size of the hole with a pair of 
dividers. 25 
The above method requires a skilled mechanic 
and many rimes the prick punch mark is hot 
exactly ai the point of intersection of the center 
lines, or the prick punch is hot held exactly per- 
pendicular fo the surface to be drilled and this 3O 
causes the drill to start the hole away from the 
center it should be on. The operator drilling 
the hole starts the drilling operation slowly and 
by watching the circle above mentioned he can 
judge that the drill is running off. This running 35 
off can be corrected but it is a rime consuming 
operation that does hot always produce accurate 
results as far as the spacing between the holes 
is concerned. 
If does hOt pay to make special jigs and fix- 40 
tures for jobs where there are only small quan- 
tities of duplicate workpieces to be drilled as the 
c0st of the jig would be prohibitive in comparison 
with the normal cost of production oî the work- 
pieces. 45 
To reduce the liabflity of error, in laying out 
the positions of the holes, from piece to piece, 
and to conserve rime in laying out successive 
duplicate workpieces, I bave constructed a 
simple, accurate layout device whereby the posi- 50 
tion of any number of holes in a given workpiece 
may be marked on a number of duplicate work- 
Pieces so accurately that after the pieces are 
drilled or bored they may be placed one on top 
of the other and two or more suitable plug gages 55 
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passed through the holes in several pieces with- 
out undue binding, which proves the accuracy of 
the layout of the holes. 
If is, accordingly, one object of this invention 
to provide a layout device with which it is possi- 
ble to lay out the location of a series o holes in 
a single workpiece or in duplicate workpieces 
whereby successive workpieces can be drilled ac- 
curately to predetermined dimensions. 
It is another object of this invention to pro- 
vide a layout device that is capable of repetitive 
location of a series of holes in successive dupli- 
cate workpieces in ortier that they may be drilled 
so accurately that the spacing between the holes 
in each workpiece will be the same, within ex- 
tremely close limits. 
It is still another object of this invention to 
provide a layout device having a removable plot- 
ring member or chart, on which the spacing of 
the holes may be indicated, means to illuminate 
the chart, and a magnifier whereby the distance 
between designated points on the chart can be 
exactly transferred to successive workpieces. 
Further objects and advantages will appear 
from the detailed description in conjunction with 
the accompanying drawings in which: 
Fig. 1 is a side elevation of the device partially 
in section. 
Fig. la is a Plan view of the viewing screen. 
Fig. 2 is a plan view of Fig. 1. 
Fig. 3 is an end taken on line 3--3 of Fig. 3, 
showing the plotting member holding means. 
Fig. 4 is a plan view of a plotting chart. 
Referring to Figs. I and 2, it will be seen that 
the device consists of a substantially hollow base 
I, on which is mounted a member 2 which bas 
a groove 3 on its upper surface and rails 4 at 
either side. A carriage 6, having anti-friction 
rollers 6, is mounted on the rails 4 for movement 
from front fo rear of the base. The crriage 6 
is provided with anti-friction guide rollers 7, 
Fig. 2, that fit in groove  of the member 2, to 
keep the carriage in correct position on the 
rafls 4. 
Suitably fastened to the carriage 6 are rails 8 
on which anti-friction rollers 9, fastened to car- 
riage 10, are mounted. The rails  are mounted 
transverse to the rails 4 so that the carriage H} 
is capable of movement transverse to the more- 
ment of carriage 6. A groove ! is provided in 
the top of the carriage 6 for the reception of 
anti-friction guide rollers 2, fastened to the 
bottom of carriage 10, which keeps the said car- 
riage in correct position on the rails 8. The 
carriage 0 is provided with T slots $ by means 



of which suitable work ]ocating stops or posi- 
tioning members 4 and 15 can be fastened. 
The above construction and assemb]y of the 
tables 5 and 9 on the base make if possible fo 
move the carriage  9 universally in aH directions, 
as will presently be explained, with the minimum 
amount of exertion. 
A guard 16 is fastened to the carriage 10 which 
is large enough fo keep the ways or raiIs covered 
so as fo prevent dixt or particles of moral from 
getting thereon, regardless of the position of the 
tables. The operator controls the movement of 
the tables by means of said guard; a]though 
handles could be fastened fo said guard if found 
fo be desirable. At the front of the guard is 
boss ] which is screw-thïeaded af 8 fo receive 
the screw-threaded section 9 of a magfying 
viewer 2. The viewer per se can be purchased 
from any commercial dealer in optical instru- 
ments and need hot be fther described other 
than fo say that it is adjustable and consists of 
a magnifying lens 2 and a viewing screen 22, 
having crossed hair lines 23 as shm in Fig. la. 
At the front end of the base  is an aperture 
2, Fig. 1, a!ong the sides of. which is mounted 
a pair of guides 2 and 8, Figs. I, 2 and 3, 
fstened on blocks 2 n.d having grooves 2 fo 
receive a transparent p]otting chart Z9 dth 
opaque coordinate lines 9. As shown  Fig. 2, 
the opaque coordinates are ïectanlar but they 
may be angular lines or as shown in Fig. 4, the 
chart 3 may have a series of circles 32 divided 
by raal lines 33. In fact the ploting chart 
may bave any combination or type of coordinates 
necessary to carry out the purpose of this device. 
if bas been round that by having a source of 
light which is stationary relative to the plotting 
chart that the ]ight rays ]ose their intensity the 
farther away îrom the source the viewer is moved 
over the chart, and therefore the points of inter- 
section of the coordinates are hOt clearly defined. 
Th condition reduces the accuracy of the 
vice, and in order that the coordinates may be 
sharply defined at all rimes, and their intersec- 
tions accurately located, the arrangement de- 
scribed below bas proven extremely e.cient. 
On the front of the g.uard 
tened a member D which is provided .with a slot 
5 and a projection $ in which is mounted an 
electric !ight 8 which receives its power from 
any su]able so.urce of power by zneans of wires 
29. The conter of the liht is located directly in 
line .with the point of intersection of the hair 
lines 3 on the screen 
Fastened fo the uard  is a and 48 which 
extends from one side of the gus.rd to the 
side and OEuder the member  for pro'poses that 
wfil presently be explained. A more.ber 4 hareng 
a cylindrical bore 4, a shou!der 45, a smalier 
bore 44 and an aperture -5  suitably faste]]ed 
te tle Sep of the oase f, Wihin the oï'e 4ï is 
s!idably mounted a mem«eï 4 havin¢ a r¢duced 
portion 4"t which extends throuch the smaller 
'bore 4 and aperture 5, A spçin¢ 
smaller oïe 44 surrounds he reduced portion 
4ï Pmd presses s_gainst the more'ber 
said Tnem.ber firmly aCainst the 5and 4G to auto- 
mattcally lock the tables in adjusted çosition. 
A member 9, pivotaily modnted at [ to the 
reduced portion , is connected, by means of 
rod 5 to a meu),ber 
t.o a oar 54. The bar 54 is rots.ta,hiy mounted on 
a shaft 55 which 
hat is located on 
The bar 54 extends throu¢h an aperture 58 in 
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the ,base  and bas a member  suitably fastened 
thereto. OEhe more, ber 9 is accessi.ble for foot 
operation by the operator inasmuch as the base 
I bas a recess GO in the front. When the oper- 
5 ator unlocks the table by stepping on the more- 
:ber 59, it is necessary te bave a little drag or 
friction on the faibles for the purpose of adjust- 
ing the rate of movement oî the tables when 
they are unlocked te suit the touch of the oper- 
10 ator and also te kee the movement of the tables 
steady so that they can ho positioned accurately. 
In order fo provide the necessary friction, a 
cylindrical pl.ug  is slidably motmted in a bore 
82 in the membeï 49, said plug being he!d agahst 
15 the .band 48, by means of a spring 3, ai ai1 rimes. 
leferring now fo Fig. 1, the .base I is provided 
with a coltumn 8 having a finished pad  on 
which is mounted a head 85. in some installa- 
tions the column will hot be required and as the 
20 device can be readily marie without the co]umn 
it will 'be left off so that the oase [ can be in- 
salled in position near .a drill press .where the 
device wfll function perfectly. The head 88 rep- 
resents a drfll head having a reciprocabe s!eeve 
25  within %vhich is rotatab!y journaled .a shaît 
8, said shaft 'being rotated from. any suitable 
source of power, hOt shown, such as a moor on 
the upper end of the shaft 
is moved up and do.wn iby means of a rack and 
30 gear, hot shown, sáid geaï-being rotated by the 
movem.nt of a handle 89. On the ,b0ttom of the 
shaft 8 is a commercial drill chuck-8 having 
a dril! ïl therein. 
While I have shown a drill which nee.ds rota- 
5 tion to e effective, I may substitute a commer- 
cial, automatic prick punch for the driïl and in 
that case it would hot .be necessary to provide 
rotation as only a straight line motion would ,loe 
required fo cause the automatic prick puuch to 
40 operate upon coming into contact with the work 
piece. 
L order fo operate this device the operator 
wil! be giron a piotting chart on which the loca- 
tion of the holes have been laid out ;y the engi- 
,]5 neering department with connecting lines ïrom 
hole fo hole fo aid in moving the viewer rapidly 
from point fo point. The operator now places 
the chart 9 in the ways 2 and locates the work- 
piece ï2 on the table f0 .by means of adjustab!e 
50 stops t4 and 5, and turns on the light 
The operator releases the tables [ and 19 by 
s¢ppinç on the member $9 which draws the .brake 
>ï, enaber gO down .against he shoulder 4 in the 
:.-h«or « and away from the ]and 40. He now 
55 mo.ves the ta.b!es Iby mans of the guard  in 
the necessary directions until ho sees the hole 
!octing point on the screen 22 direetty af the 
 intersection of the cïossed hairs 23. !nasmuch 
s»; the magnifier gï'eatly enlarges the chart on the 
60 screen, in the p'..'.esent instance 0 o l, the conter 
er the mark on the chart can 'be ascertained 
within extremely close limits, that is fo say, 
within .OOOl" Of being exact. 
As soon as the center of the mark on the plot- 
orne chs, rt is diïectly 'under the intersection of 
t.he hair lines, the operator ïemoves his foot from 
the member 9 and the sprin¢ 48 presses the 
more'ber t,G aCainst the hand 48 thereby a.uto- 
i0 matically lockin¢ tie ta, bles in position. Ho now 
lo,w.eïs the dïill or prick ptmch 10y means of the 
handie 9 and spots the work. This is repeated 
until all of the points on the chart have ben 
Viewed and the workpiece suitably spotted for 
75 drillin¢, airer which the orkpice is removed 
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and a new workpiece is placed on the table and 
the operation is repeated. 
Frein the aove explanation, if will be no- 
tieed that I bave perfected a layout or marking 
device .for workpieces which is simple in construc- 
tion, extremely accurate in operation and easy 
te operate. 
I claire: 
I. In a device of the class described, a base, 
a pair of superposed carriages mounted on said 
base, and movable in transverse directions, a 
removable plotting chart mounted on said base, 
means on the top carriage for magnifying a por- 
tion of said plotting charS, means to illuminate 
the portion of the plotting chart fo be magnified, 
means for moving said top carriage and magni- 
ïying means whereby any portion of the chart 
may be viewed and means normally locking the 
carriages in vlewing position. 
2. In a device of the class described, a base, 
ways on the base, a carriage on said ways, ways 
on said carriage, a carriage on said second ways, 
a guard ïastened to the second carriage, a band 
fastened fo said guard passing under the first 
carriage, and spring pressed means contacting 
said band te lock both carriages in any position. 
3. In a device of the class described, a base, 
ways on the base, a carriage on said ways, ways 
on said carriage, a carriage on said second ways, 
a guard fastened te the second carriage, a hand 
fastened te said guard passing under the first 
carriage, spring pressed means contacting said 
band te lock both carriages in any position, and 
a foot actuated means fo actuate said last 
named means to un]ock said carriages. 
4. In a device of the c]ass described, a base, 
a pair of carriages mounted on said base for 
movement relative thereto, one of said carriages 
moving transverse fo the movement of the other 
carriage, a plotting chart having coordinates 
with designated points marked thereon, means 
to illuminate said chart, means to magnify a 
portion of said chart a screen on which said 
magnification can be seen, means fo more said 
carriages, illuminating means and magnifying 
means simultaneously, and means normally lock- 
ing said carriages in any desired position. 
5. In a device of the class described, a base, a 
pair of carriages mounted on said base for more- 
ment relative thereto, one of said carriages be- 
ing on the other and moving transverse fo the 
movement thereof, a plotting chart having co- 
ordinates with designated points marked thereon, 
means fo illuminate said chart, means fo magnify 
a portion of said chart and including a screen 
on which said magnification can be seen, said 
illuminating and magnifying means and said 
screen all being on the one carriage, means fo 
more said one carriage, illuminating means and 

magnifying means simultaneously and together, 
means te lock said last three means in any de- 
sired position, means te unlock said last named 
three means, and means normàlly maintaining 
5 the locking means in locking condition. 
6. In a device of the class described, a base, 
a pair of carriages mounted on said base for 
movement relative thereto, one of said carriages 
being on the other carriage and moving trans « 
10 verse thereto, a plotting chart having coordinates 
thereon, means fo fl]uminate said chart, means 
to magnify any one of said points as selected, 
a screen on which said magnification can be 
seen, said illuminating and magnifying means 
15 and said screen all being on the one carriage, 
means fo more said carriages, illuminating means 
and magriifying means simultaneously, and 
means fo lock said last three means in se]ected 
Position. 
20 7. In a device of the class described, a base, 
ways on the base, a carriage on said ways, ways 
on said carriage, a carriage on said second ways, 
a guard on the second named carriage, of said 
carriages, a hand fastened fo said guard pass- 
25 ing under the first carriage, spring pressed 
means contacting said band fo lock both car- 
riages in any position, mechanical means fo pre« 
vent free movement of the carriages when 
locked, and foot actuated means to actuate the 
30 spring pressed means fo unlock said carriages. 
8. A machine of the class described compris- 
ing a base, a reciprocatable tool arranged in 
fixed position on the base, a reciprocable car- 
riage on the base under the tool, a carriage on 
35 the first carriage reciprocable af right angles 
thereto, a removable chart on the base, a guard 
covering the first carriage and chart and mount- 
ed on the second carriage, an eye piece on the 
guard for viewing the chart, means fo more the 
49 guard, eye-piece and carriages fo align the tool 
with the second carriage as determined by the 
eye-piece and chart, means normally locking the 
carriages simultaneous]y, and means to selec- 
tively inactivate said last named means. 
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